omy in Copernicus's "De Revolutionibus," saw Copernicus as the last astronomer in the tradition of the astronomy of the Mara gha Observatory in northwest Iran.
2 Recently, F. J. Ragep has found that the work of 'Alı Qushjı (d. 1474), an astronomer in the Ottoman Empire, was relevant for understanding Copernicus's transformation of a geocentric system into a heliocentric one. 3 As a start to explaining the numerous, overwhelming similarities between Copernicus's work and that of the Islamic world, Neugebauer and Swerdlow proposed a Greek transmission of Nas ខı r al-Dı n T ខ u sı 's (d. 1274) lunar model via Gregory Chioniades. 4 Beginning in the 1990s, George Saliba found substantial evidence of transmission of scientific manuscripts from the Islamic world to Renaissance Europe in the mid-sixteenth century, including Guillaume Postel's (1510 -1581) copy of T ខ u sı 's Tadhkira. Although Copernicus did acknowledge some astronomers from the Islamic world, none of them was later than al-Bit ខru jı (fl. ca. 1200). 5 Copernicus mentioned Bit ខru jı once in De revolutionibus, regarding the placement of Venus and Mercury with respect to the sun. 6 But since there is a consensus that Copernicus relied on the work of Regiomontanus (d. 1476), though he did not actually mention Regiomontanus by name, the issue of other uncited sources for Copernicus's work remains. 7 When exploring why the findings of Saliba, Neugebauer, E. S. Kennedy, and Swerdlow have not had much of an impact on the research of historians of European science, Ragep has noted that historians of science have found Copernicus's most important innovation to be the heliocentric arrangement, a hypothesis absent in the work of the astronomers of the Islamic world. 8 But while there is no evidence of any astronomer in Islamic civilization proposing a heliocentric astronomy, discussions of a rotating earth did exist. 9 And Qushjı 's (d. 1474) proof of the possibility of transformation of epicyclic models to eccentric models in the models of the lower planets has been recognized by Owen Gingerich as relevant to the history of the heliocentric arrangement. 10 Ragep, for his part, has recently argued that developments in the conception of the discipline of 'ilm al-hay'a (astronomy) reassessed the relationship of mathematical astronomy to Peripatetic philosophy and should be seen as part of the conceptual background of Copernicus's work. This essay will show that the range of circumstantial connections between the theoretical astronomy of the Islamic world and Renaissance astronomy extends beyond the appearance of the innovations of astronomers of the Islamic world in Copernicus's work. Then, the article will describe a network of scholars that not only accounts for this wider range of circumstantial connections, but also expands our understanding of the specific context for Copernicus's work. 11 Searching for cross-cultural points of contact to explain the circumstantial evidence has the potential to tell us more about the rise of Renaissance astronomy in general and about the dimensions of Copernicus's work that have less to do with the science of the Islamic world.
In the past decade there has been significant research detailing scientific and cultural exchanges between Europe and the Islamic world beginning in the mid-sixteenth century. 12 Though research into contacts between Renaissance Europe and the Islamic world does focus on a wide range of communities, Jewish communities may be a particularly promising direction of research. 13 The persecution and then final expulsion of the Jews from Spain in 1492 both further dispersed and created connections among these transnational communities, rendering them a conduit for scientific knowledge.
14 For instance, members of an Ibn Nah ខmias family went from Castille to Albania, and then to Salonika, before moving to Venice by the 1600s. Members of that family also established the earliest printing press in the Ottoman Empire, by the end of the fifteenth century, probably in 1493. 15 In fields such as medicine and philosophy, Jewish communities of the Iberian 9 On Islamic discussions of a rotating earth see F. Jamil Ragep, "T ខ u sı and Copernicus: The Earth's Motion in Context," Science in Context, 2001, 14:145-163 . 10 See Owen Gingerich, "Islamic Science and the Making of the European Renaissance (review)," Journal of Interdisciplinary History, 2008, 39:310 -111, on p. 311. Gingerich wrote, apropos Qushjı 's demonstration, "At present, there appears only one small avenue where a specific geometrical insight from the Islamic world might have given an indispensable impetus toward the radical heliocentric rearrangement." 11 Ragep, "Copernicus and His Islamic Predecessors" (cit. n. 1), p. 72. Ragep has called for more attention to be paid to Copernicus's context: "What seems to be overlooked by those who advocate a reinvention by Copernicus and/or his contemporaries of the mathematical models previously used by Islamic astronomers is the lack of an historical context for those models within European astronomy" (ibid., p. 70).
12 George Saliba, "Arabic Science in Sixteenth-Century Europe: Guillaume Postel (1510 -1581) and Arabic Astronomy," Suhayl, 2007, 7: 16 In particular, we know that Jews were a means of communication between the Republic of Venice and the Ottoman Empire following the Ottoman conquest of Constantinople in 1453. 17 As non-Muslims, Jews could be connected to the Ottoman Empire without Europeans perceiving them to be associated with Europe's most significant enemy; hence, Jews were more viable colleagues for European scholars. As negative portrayals of the Ottomans were politically motivated, not due to intellectual disdain, Europeans' interest in scientific and philosophical texts from the Islamic world continued unabated.
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The subject of this essay is Moses Galeano, who wrote in Arabic under the name Mu sa Ja lı nu s, a potential transmitter of scientific information between the Ottoman Empire and the Veneto, primarily between 1497 and 1502. 19 Galeano brought with him knowledge of scientific theories that appeared not only in Copernicus's work, but also in the homocentric astronomy (where each celestial body maintained a fixed distance from a static earth) 32 Mizrah ខi's knowledge of these languages and his position as leader of the Jewish community, not to mention his ability to gain access to the manuscripts, are all strong indications that his relatively advanced study of astronomy involved contact with Muslims and Christians, albeit in Istanbul, not in Italy.
Given Galeano's presence at the Sultan's court, it would follow that he had contact with Muslims. From Galeano's own account in Puzzles of Wisdom, we know that he traveled to Venice between 1497 and 1502 and visited the famous printer Gerson Soncino (d. 1534). Unfortunately, Galeano did not mention any other contacts he made during that trip. Because Galeano knew of recent developments in the field of theoretical astronomy that would have been of interest to scholars such as Copernicus, Amico, and Fracastoro, the likelihood of his contact with Christian scholars in Europe is worth researching further. Indeed, by the time Galeano returned from the Veneto to Istanbul he knew enough Latin to translate the canons of the Almanach Perpetuum from Latin into Arabic for the Ottoman chief military judge.
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WHAT WAS THE ASTRONOMY THAT GALEANO DESCRIBED IN PUZZLES OF WISDOM?
In a key passage of Puzzles of Wisdom, first studied by Tzvi Langermann in an excellent 2007 article, Galeano described the challenges of astronomy and four types of solutions to those problems:
An example from astronomy. . . . It is [of the same type] as the example from medicine that we have just mentioned, i.e., a confusion between what is essential and what is accidental. But it is also to confuse separation and combination. Indeed, the configuration has been established-and it is the truth-that the heavenly bodies, and every heavenly motion, trace equal arcs on their orbs in equal times. This is true, even though we observe with our instruments that it is not so. Confusion is caused in this way because it does not follow that the same rule which applies to each motion individually must [also] hold when they combine together. Indeed, from the combination of uniform equal motions that are traced out, there results an unequal motion that is not uniform; I mean that the star will not traverse equal arcs in equal times.
This may occur (a) from the compounding of motions of uniform direction, models, and centers, as we maintain, along with "the man [ from varying the models, directions, and centers, but by means of eccentrics alone, as in the new astronomy of Gersonides, of blessed memory. 34 In the first paragraph, Galeano explained the real challenge of theoretical astronomy, which was to account, using combinations of uniform motions, for the planets' observed nonuniform motions. In the second paragraph, he listed the four dominant approaches to representing the planets' nonuniform motions with combinations of uniformly rotating orbs. There are three main things of interest in this list. The first is the fact that Galeano was aware of the astronomy of Ibn al-Sha t ខir (d. 1375), an astronomer from Damascus who worked as a mosque timekeeper (muwaqqit). Ibn al-Sha t ខir's text Niha yat al-su l fı tas ខh ខı h ខ al-us ខu l [The Ultimate Quest in the Rectification of the Hypotheses/Principles] has been understood to build on the work of the astronomers affiliated with the Mara gha Observatory, such as T ខ u sı and Qut ខb al-Dı n Shı ra zı (d. 1311). Scholars have noted strong, striking parallels with the models of Ibn al-Sha t ខir (d. 1375) in Copernicus's work. 35 Copernicus's and Ibn al-Sha t ខir's models for the moon were identical. The models for the planets differed primarily in that Copernicus's were heliocentric while Ibn al-Sha t ខir's were geocentric; otherwise they were mathematically equivalent. Though Galeano was the first Jewish scholar to mention Ibn al-Sha t ខir's important theoretical advances, another figure roughly contemporary with Galeano, 35 The first publication to point out the connection was Roberts, "Solar and Lunar Theory of Ibn ash-Sha t ខir" (cit. n. 1), p. 428: "What is of most interest, however, is that his lunar theory, except for trivial differences in parameters, is identical with that of Copernicus (1473-1543)." See also Kennedy and Roberts, "Planetary Theory of Ibn al-Sha t ខir" (cit. n. 1), p. 227. For a summary of the parallels between Copernicus and Islamic astronomers, parallels that cannot be explained only by independent discovery, see 
THE CONTEXT OF MOSES GALEANO'S ASTRONOMY
The third way in which Galeano's summary of the approaches to the underlying theoretical problem of astronomy is noteworthy is that the style of his discussions of astronomy in Puzzles of Wisdom, in which he surveyed the options for accounting for the planets' nonuniform motions with combinations of uniformly rotating orbs, had a context in the Hebrew scientific texts of the period. In this section I will elucidate that context. There were clear parallels between Puzzles of Wisdom and three Hebrew astronomy texts from the last two decades of the fifteenth century. his responsa (Hebrew: teshubot-answers to questions of Jewish law) appeared in a collection of responsa from Turkey and Palestine. 46 Al-Fa jı posed the same question (how to represent nonuniform motions with uniformly rotating orbs) about astronomy that Galeano did; the three approaches he mentioned as answers were those of Ptolemy, ha-Mar'ish (probably Bit ខru jı ), and Gersonides (1288 -1344). 47 These were three of the four that Galeano mentioned in Puzzles of Wisdom. Astronomers were not able to demonstrate through a proof (mo _ pet) which of the three was true.
48 While al-Fa jı did not present Ibn al-Sha t ខir's approach, he did refer to an attempt to account for celestial motions with epicycles alone-which was what distinguished that approach. 49 One can see how Ibn al-Sha t ខir's exclusion of the eccentric lent a certain symmetry to the other three approaches, as Gersonides' models were characterized by the exclusion of the epicycle, Ibn al-Sha t ខir's models by the exclusion of the eccentric, Bit ខru jı 's (and Ibn Nah ខmias's) by the exclusion of both, and Ptolemy's by the inclusion of both.
50 Thus, al-Fa jı provides a context for Galeano's interest in Ibn Nah ខmias (as an improvement on Bit ខru jı ) and in Ibn al-Sha t ខir (as an astronomy that excluded eccentrics, which would lend a symmetry to Gersonides' theories that excluded epicycles).
Al-Fa jı 's work also gave a nuanced response to Gersonides' implication that only his models met the standard of predictive and retrodictive accuracy while also being consistent with Aristotle's philosophy. 51 Al-Fa jı wrote that he based his solar model on the eccentric not because the eccentric was true in an absolute sense, nor because the eccentric involved fewer orbs than the epicycle, but because only Bit ខru jı rejected the eccentric and Gersonides, in al-Fa jı 's view, conclusively refuted (bit ខt ខel) Bit ខru jı in book 5 of The Wars of the Lord. Al-Fa jı pointed out that astronomers would, for example, propose (nani'ah ខ) that the sun's yearly west-to-east motion could be accounted for, via geometric demonstrations (mo _ ptim handasiyim) with an epicycle, along with all of the observed variations in its motion. 52 But, al-Fa jı noted, there was no geometrical demonstration for why the sun had to have a model based on the eccentric hypothesis, as all of the observed phenomena could flow just as easily from a model based on the epicycle. The phenomena could also flow from another model that was as yet unknown.
Isaac ben Samuel Abu al-Khayr's 1497 commentary on Fargha nı 's Elements of Astronomy argued, as al-Fa jı 's Miktab Eliyahu had, that none of the available schemes of physical models for celestial motions was necessarily true. Abu al-Khayr was expelled from Spain in 1492 and settled in Padua, where he composed the commentary. Again like al-Fa jı , he criticized the relationship between Ptolemy's theoretical proposal (hanah ខah) and his geometrical proofs. Abu al-Khayr commented that Ptolemy's hypotheses served only to rationalize or account for the observations; Ptolemy's observations did not necessitate the hypotheses that he devised. Thus the proofs in the Almagest were deficient 46 (h ខaserim) in that they showed neither that the heavens must be arrayed in the way that Ptolemy proposed nor that they could not be arrayed in a different way. Since Gersonides proposed models without epicycles for the planets, which was the opposite of Ptolemy's astronomy, Abu al-Khayr concluded that "the human intellect had not yet arrived at the knowledge of the true situation of the stars in their orbs in the heavens." 53 Like al-Fa jı , Abu al-Khayr used Gersonides as a way to show that certain models could not be true. Al-Fa jı was not arguing that Gersonides' models represented the best or final answer as to the structure of the heavens. Both scholars, as well, used the contingency of Ptolemy's models as a way to criticize his demonstrations, though they accepted Ptolemy's models as the default for the purposes of calculations. 54 Both scholars provide an intellectual context for Puzzles of Wisdom's presentation of interchangeable alternative models for celestial motions. The case of Abu al-Khayr indicates that there was a Jewish astronomer in Padua (in addition to the Christian astronomers to whom we shall turn in the next section) who would have been interested in what Galeano had to say.
The third text that contributes to our knowledge of Galeano's intellectual context is a commentary on the Almagest (St. Petersburg Oriental Institute MS C128) attributed to Elijah Mizrah ខi, Galeano's teacher. 55 There is evidence to accept the attribution of the commentary to Mizrah ខi. Another manuscript (St. Petersburg Oriental Institute MS D33), containing a 1478 copy of Jacob Anatoli's Almagest translation, includes marginalia attributable to Mizrah ខi (and Comtino); these marginalia indicate that Mizrah ខi actually did comment on the Almagest. 56 One of those marginal comments has Mizrah ខi correcting Anatoli's text on the basis of the Greek Almagest. 57 That comment is fascinating because it means that Mizrah ខi must have become aware of how the Greek version had something to offer beyond what was found in the Arabic and Hebrew versions. Moreover, the Almagest commentary attributed to Mizrah ខi also contained corrections of the Hebrew translation on the basis of the Greek version; accepting the attribution of an Almagest commentary to Mizrah ខi seems safe. 58 The Almagest commentary attributed to Mizrah ខi had numerous references to an Arabic version of the Almagest, as well as to the writings of Ibn Rushd (Averroes; d. 1198) and Ja bir ibn Aflah ខ (twelfth century) on the Almagest, reflecting the depth in which Mizrah ខi and his students probed Anatoli's translation of the Arabic. 59 Finally, Mizrah ខi's Almagest commentary provides evidence that 1500 was the 53 Yis ខh ខaq ben Samuel Abu al-Khayr, Perush al-Fargani, Bodleian Neubauer 2015 (IMHM 19300), fols. 2a-2b (here and throughout the essay, translations into English are mine unless otherwise indicated). The quotation from fol. 2b reads, in Hebrew: "'Adayyin lo higi'a ha-se_ kel ha-enoshi li-yeda' amitat mas ខa_ b ha-ko_ ka_ bim ba-galgalim." 54 An important feature of Mizrah ខi's Almagest commentary is the text's reference to two aspects of Ptolemy's geometric models as se _ paqot (doubts). 61 The commentary simply acknowledged that two great doubts were possible (yith ខayya_ bu sh e nei se _ paqot g e dolot). The first of these was how a single point could move with two motions in the same instant. The second doubt was that the Ptolemaic lunar model brought the epicycle noticeably closer to and farther from the earth. 62 Mizrah ខi explained that the response to the second doubt would be to allow a change in the measure of the anomaly (w e -yigdal w e -yiqt ខan shi'ur he-h ខillu _ p ha-qoreh mi-s ខad galgal ha-haqqa _ pah). This solution to the doubt entailed introducing another problem akin to that of the prosneusis, Ptolemy's determination that the motion of the lunar epicycle was uniform with respect to an imaginary point. 63 One indication that Mizrah ខi had considered this consequence, the epicycle's irregular motion, to require extra explanation was that he wrote, apropos his figure for the lunar model: "The motion of the deferent should always be about point G, even though its [the epicycle's] mover is line AB which goes out from the center of the Earth. And it is impossible (emphasis mine; Hebrew:'i e _ pshari) that they be pictured (she-yis ខuyyaru) except by way of repelling (mi-s ខad ha-d e h ខiyyah)." He stressed that one needed to think of the line as the mover, not the endpoint where the line terminated in the orb, pushing the circumference of the deferent. Mizrah ខi added that the potential distortion in the observed motion of the epicycle was addressed with a correction or equation (tiqqun). 64 He proposed a new explanation in order to retain the predictive accuracy of the Ptolemaic lunar model.
Mizrah ខi has expressed both doubts in ways that pay more attention to the physical structure of the orbs than to the philosophical ramifications of orbs' nonuniform motions. Gersonides, too, had used observational evidence to argue against the epicycle and to dismiss Ptolemy, whose theories could not account for the apparent size of the moon or planetary distances. 65 Gersonides was, nevertheless, aware of the equant problem, though neither Galeano nor his contemporaries referenced his critique. 66 It is possible that 
HOMOCENTRIC ASTRONOMY AT THE UNIVERSITY OF PADUA
While Copernicus was the astronomer who spent time at the University of Padua who would have been most interested in Ibn al-Sha t ខir's astronomy, the homocentric astronomy produced by other astronomers there in the 1500s strongly resembled key details of Ibn Nah ខmias's The Light of the World. This section explores the work of these astronomers and their predecessors, in order to establish that other figures affiliated with the University of Padua would have been interested in talking to Galeano. Scholarship on homocentric models has found them to be less effective than alternatives involving eccentrics and epicycles in accounting for the planets' varying velocities in longitude. 67 In addition, the key feature of a homocentric, geostatic cosmos was that each celestial body maintained a fixed distance from the earth, so these uniform distances contradicted observations in which the size of the moon, to take one example, was seen to vary. 68 Thus, modern scholars have found it difficult to accept that an outstanding astronomer such as Regiomontanus (d. 1476) could have taken homocentric astronomy seriously, though he does seem to have. Whatever the limits to the predictive accuracy of these models of homocentric orbs were, homocentric astronomy was a philosophically coherent way of disagreeing explicitly with Ptolemy. 69 As Michael Shank has noted in seeking to understand Regiomontanus's interest in homocentric astronomy, even if homocentric models could not account for all observations, certain physical problems with Ptolemy remained. Peter Barker has recently identified the criticisms of Averroists (i.e., scholars who favored a 70 So while Ibn Nah ខmias's interest in homocentric models has led contemporary scholars to be a bit dismissive of his overall scientific acumen, there is ample evidence that serious astronomers at Padua might have been interested in Ibn Nah ខmias's homocentric models. 71 This shared interest is the foundation of the circumstantial evidence for the transmission of Ibn Nah ខmias's homocentric astronomy to astronomers at the University of Padua. The story begins with Regiomontanus's homocentric models for the sun and the moon, produced in 1460.
72 Both Regiomontanus and Ibn Nah ខmias attempted to address the signal weakness (or challenge) of homocentric astronomies: preserving predictive accuracy without either eccentrics or epicycles. Both astronomers improved on Bit ខru jı by devising ways to use uniformly rotating homocentric orbs to produce linear or nearly linear oscillations. Then, these orbs that produced the oscillations could be combined with another uniformly rotating orb. If the period of the oscillation were calibrated with the period of the uniformly rotating orb, the homocentric models would come much closer to accounting for the sun's observed positions. 73 A key component of both Regiomontanus's and Ibn Nah ខmias's models was, as we shall see shortly, a reciprocation mechanism, also known as a slider-crank mechanism, that used a rotation to produce a linear oscillation.
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In Figure 1 , a picture of Regiomontanus's reciprocation mechanism, all motions are taking place on the surface of an orb.
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Noel Swerdlow has argued that Regiomontanus could certainly have devised this improvement on Bit ខru jı independently.
76 As the precise form of the reciprocation mech- 73 I say more about these connections between Ibn Nah ខmias's homocentric astronomy and the work of astronomers at Padua in Robert Morrison, "The Position of the Jews as Scientific Intermediaries in the European Renaissance," in Before Copernicus, ed. Feldhay and Ragep (cit. n. 13). 74 Swerdlow, "Regiomontanus's Concentric-Sphere Models for the Sun and the Moon" (cit. n. 72), pp. 14 -15. Here Swerdlow commented that the slider-crank mechanism is the key element of Regiomontanus's homocentric models, the element responsible for producing a linear oscillation through the motion of orbs. in the 1480s and 1490s. 78 Delmedigo became licensed to teach at a number of Italian universities, including the University of Padua, and spent time in Venice, which controlled Crete during his lifetime. Among his students was Pico della Mirandola (d. 1494). 79 In 81 and their like, who thought to save Ptolemy, necessitate that there be a heavenly body without any function so that there will not be proposed any void with a few of the planets. This body nearly solves the difference, that is to say that a part of it is very thick and that a part is very thin and that it occurs with this that it moves in a way agreeing with the rest of the bodies that are with it until no void occurs nor interpenetration of [celestial] bodies as is known to whomever looks at their words. All of this is a worthless fancy. 82 This quotation began by citing contemporaries of Ibn Rushd who questioned the existence of epicycles and eccentrics. Then Delmedigo mentioned Ibn Rushd's Epitome of the Almagest (Qis ខs ខur al-Magist ខı ), a text in which Ibn Rushd accepted the existence of epicycles and eccentrics and referred to Ibn al-Haytham's Shuku k 'ala Bat ខlamyu s.
83 Next Delmedigo referred to modern (i.e., post-Ptolemaic) astronomers (ha-ah ខronim w edimyoneihem) who also sought to save Ptolemy and noted that they, too, accepted the existence of the complementary bodies, bodies that prevented the existence of a void between, say, eccentric and parecliptic orbs. At the end of the cited portion, Delmedigo rejected the existence of these bodies, suggesting that he favored a homocentric astronomy.
Clearly, the would-be savers of Ptolemy to whom Delmedigo referred could not have been those, such as Bit ខru jı or Ibn Nah ខmias, who, like Delmedigo, favored a homocentric astronomy. It is possible that he was thinking of Ibn al-Haytham or Ja bir ibn Aflah ខ, critics of Ptolemy cited in Ibn Rushd's Qis ខs ខur. 84 Delmedigo's commentary was composed and copied before he returned to Crete around the time of Pico's death in 1494. 85 Given the young age at which Delmedigo left Crete for Italy, it is also possible that the attempts to save Ptolemy to which he referred were something he learned of once in Italy, such as Regiomontanus's better-known nonhomocentric astronomies. Delmedigo might even have been referring to Gersonides. But whatever the identity of the referent of Delmedigo's comment about modern astronomers, we have in Delmedigo a Jewish scholar who was connected to Christians, moved between Crete and the Veneto, and thought that Ptolemy needed to be reformed, probably with homocentric astronomy.
This evidence offered by Delmedigo is important because parts of Ibn Nah ខmias's The Light of the World responded to the shortcoming of the salient feature of Regiomontanus's homocentric models, the reciprocation mechanism. Swerdlow concluded that the slidercrank mechanism does function geometrically but that there are physical problems with it. In particular, how would the oscillating point know to remain in the ecliptic without some sort of track?
86
The Hebrew recension of The Light of the World, in its expansions on the solar model found in the Judeo-Arabic original, included three proposals for a physical mover that would keep the oscillating point on track. The first two proposals entailed ways to counterbalance the point's displacement from the linear path on which it was supposed to oscillate. 87 For instance, in Figure 2 , DGK, the great circle arc upon which K would oscillate, was part of the equator of the second orb the poles of which were T and H. Poles T and H were fixed in a lower orb. K and the point opposite it are fixed in a third orb with pole Z. Z is fixed in a fourth orb that rotates about A. So when pole Z went to point E, K would want to go to X, but the second orb would rotate about poles T and H, fixed in the first orb, to allow K only to go toward G.
As the effect of this second of the first two solutions was to fix the oscillating point in another orb, the author of the Hebrew recension provided a third proposal, which has not been described in earlier scholarship. (See Figure 3. ) This proposal allowed the rotation of Z to E to cause an oscillation from K to G, all through the complete (i.e., without the back-and-forth oscillations that characterized the first two proposals) rotations of orbs. The Hebrew recension of The Light of the World paid attention to the question of physical movers for these motions, whereas Ibn Nah ខmias, in the Judeo-Arabic original, was more interested in locating all the celestial motions on the surface of an orb than he was in questions of how one orb would move another. The dashed lines from P to N and from N to Y, along with my step-by-step description, are there just to help the reader envision how the proposal functions. All of the ensuing motions should, in fact, occur simultaneously. First, pole Z on the first orb rotates about pole A a certain number of degrees, 45 in the figure, to arrive at point P. As a result, the position of point K becomes point N, with a latitude from T equal to arc KY. Then, the second orb whose pole is A rotates about pole Z to bring point K from point N down to point Y. 88 As the author of the Hebrew recension, perhaps Ibn Nah ខmias himself, acknowledged, this solution will not work precisely, because for arc EG to be 90 degrees, the rotation from Z to E cannot be exactly 90 degrees. 89 This solution incorporates a Eudoxan couple: astronomy in the 1530s; Fracastoro had been an instructor of logic in the Faculty of Medicine at Padua during the period in which Galeano visited the Veneto. 95 Copernicus knew of Fracastoro's work by the time he wrote De revolutionibus, though he disagreed with Fracastoro's contention that the problems with the Almagest were due to the hypotheses of the epicycle and eccentric. 96 Swerdlow's study of Amico's De motibus corporum coelestium showed that Amico used only double-circle devices to account for the planets' anomalies. Ibn Nah ខmias generally used the double-circle device for a slightly different purpose, eliminating a remaining displacement from the zodiac. Nevertheless, at one point in the Hebrew recension, Ibn Nah ខmias did propose using only the double-circle device to account for the sun's anomaly. 97 But while Amico's double-circle mechanism does work in the plane, there is a displacement on the surface of an orb, a fact of which Amico was unaware. Ibn Nah ខmias, however, was aware of enduring inaccuracies, even after the inclusion of the double-circle device in the solar model. 98 These strong similarities and slight differences could be explained by oral transmission of much of the content of The Light of the World but not the whole text.
Another reason why investigating whether Galeano transmitted Ibn Nah ខmias's theories to the astronomers at Padua is important is that I have found, in Giulio Bartolocci's (1613-1687) Bibliotheca magna rabbinica de scriptoribus, a biobibliographical dictionary of Jewish literature, a report of The Light of the World being seen at Padua. 99 Thus the mid-seventeenth century becomes the terminus ante quem for the arrival of The Light of the World in Padua. Arguing that the similarities between Ibn Nah ខmias's and Amico's homocentric astronomies, as well as the similarities between Ibn al-Sha t ខir's models and those of Copernicus, were due to independent, parallel discoveries would necessitate that a number of astronomers in Padua who had the same interests as Galeano somehow never came into even distant contact with him. It is difficult to imagine that all the scholars in the Veneto, in the intellectual ferment of the times, and given the prominence of Elijah Delmedigo among Christian Hebraists, would have been unaware of all the knowledge that Galeano brought with him. In light of potential contacts of astronomers at Padua with Galeano, Mario di Bono's proposal that the presence of the T ខ u sı couple in Copernicus's De revolutionibus may stem from the time he spent at Padua, with its tradition of Averroism, is fascinating.
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A SCHOLARLY NETWORK CONNECTING GALEANO TO CHRISTIAN SCHOLARS
The final section of this essay locates Galeano within a network of scholars who transmitted texts between Crete, the Ottoman Empire, and Europe. We will see that Galeano was not an isolated example of a scholarly intermediary. His place in this network of scholars makes it even more probable that he had contact with Christian scholars when he was in the Veneto between 1497 and 1502. Galeano was part of a network of Jewish scholars in Candia, with connections to Istanbul, that sold Hebrew manuscripts in the early 1540s to Ulrich Fugger (d. 1584), perhaps via an agent. 101 Transfer of manuscripts to Fugger may have taken place in Venice as well. The Fuggers, in addition to their wealth, had wide interests and assembled a collection of Hebrew manuscripts in Heidelberg that became part of the Vatican's collection in 1623. For those manuscripts that could not be purchased, Johann Jakob Fugger (1516 -1575; a.k.a. Hans Jakob) had Jewish copyists in Venice. 102 The Fugger mercantile network, in the early 1500s, had established connections to both Venice and Padua. 103 Thus Venice, like Padua, Rome, and Florence, became an important site for the Fuggers' book acquisitions in Italy. 104 
